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PURPOSETo allow highly accurate 
measurement of optical distance which is not 
susceptible to phase fluctuation by subjecting 
a probe light having constant frequency to 
phase modulation at a first point, delivering the 
modulated probe light toward a second point, 
generating a phase conjugate light at the 
second point, and then subjecting the phase 
conjugate light to phase modulation at the first 
point. CONSTITUTION:A probe light source 1 1 
produces a probe light of constant frequency. 
An optical branch circuit 12 receives the probe 
light at an input port 12a and outputs the probe 
light from an I/O port 12B while furthermore 
receives a light at the I/O port 12B and outputs 
the light from an output port 12C. A phase 
modulator 13 subjects the lights, received at 
first and second ports 13A, 13B, to phase 
modulation and outputs the modulated lights, 
respectively, from the second and first ports 
13B, 13A. A phase conjugate light generating 
means 15 disposed at a second end of an 
optical path 14 generates a phase conjugate 
light of received light. An optical detecting 
means 16 connected with the output port 12C 
of the optical branching circuit 12 detects the 
received light. An optical distance calculating 
means 17 calculates the optical distance of the 
optical path 14 based on the modulation index 
in the phase modulation of a signal detected 
through the optical detecting means 16. 
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«»JE»(t:2 7H:B3fe*iifcffi**«5 9— 2 4 
£5. icotf, fiffiO«2 3tftffi*S:$7-2 4 

<D^co^t<Dws.mm\t. (4) ^-e-^-^b^-s r^b r' 

[0 0 8 3] 
[S19] 



, 2n(L+AL) 
t = =r + A r 



A r = 



2nAL 



(22) 



(23) 



[0 0 8 4] ttfe$m&2 3tffi<a*S3: 7-2 4©ffi 
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[0 0 8 5] 
ISSC2 0] 

A r 

&' =2/3sin|>N(l+ )] 



Al 

=2/9sin[7rN(l+-— )] 



r 7rNAL 

= ± 2£sin[ ] 

L - (24) 

[0 0 8 6] m^<n (+) (*N*5<ssc<oi#, 

(-) ttKtfft&nbtizzth^tittis-fz,. n©i© 

[oo8 7] (24)^e>, 0' / &<ow.*mfe-rz>z.t 

t*oT. {4tS^lH2g2 3 irfittf*®^ — 2 4(DfflCD&. 

- t^-c#5„ SlW<c©iiN=i©#&-efc!) > r 
W^-g-lCfi (24) 5£l3ft<D <fc 5 \z&M£tlZ>o 
[0 0 8 8] 
[&2 1] 

= — sin '(£' /20) -(25) 

[0 0 8 9] ALaSLKJfc^T+SM^V^tfc: 

(25)^te&5£-Cj£M£:ftSo 

[0 0 9 0] 
[&2 2] 



[009 1] ^ot> A Ld*L ICtfc^r 

[00 92] *|HtffiC ±64. tt»£4M*<Z>lbtt&£ 

@ 8 r±*»WSrEaHffl3eSlca^ LfcSfS 2 SllS«Sr*i- 
@r-*>5„ r«>$lfcfl-?NU B-#,uft^£<jjt;i;fc3fctfc 

[0 0 9 3] C©|gffi«iJS|Il4<o£U|gl60!l£Sfcaj& 
IS, ® 2 1 6 t LT, @4<D3t^K(HlSS2 

[0 0 9 4] ft&ig[H]8g4 ^-«)^»etT-fc^K» 

3 A» P-3tK-Ctti^3 & ftfc b — # /u*ftl«fctB#*# 
«r3t/S$v^#li-S§*S&4 4i:, ft*»4 4*»b©« 

^£m«-r5tfigs§4 5 1, ia*g§§4 5*»e>©«**s« 

tf. 

[0095] ~-"r a y-r x n §3tsi 441:4c 

S3tettflHc:fev»T\ m&OflMf &flBfifc# i cm (t) ttftS; 

[00 96] 
[St 2 3] 



AL 



7T 



2/? 
i«(t) = 



(26) 



2ye 



(PcPlo) ,/2 J n (/3' )exp[i (£Jc-a> LO ±ni(o) tt-ia]+c. c. 



(27) 



(27)SC©:&iaK:*M*S±«>E*tt. J^tLT 
v ^ 5 ffittXMJft&a* AJil tt*«ft OMSH «««0>v ^ ti 



[0 0 9 9] 
[&24] 
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Pc c " ic a (0 J, a (0' ) 



Pc t0 » icoMt) Jo a (/9' ) 



(28) 



CCT, i c , 1 (t) Rtf i c o a (t) - IC**T 



[0 10 0] 3£o"C 

[0 10 1] ;:o/*!7-!t£$*iftK*§5fc#lc:Wu « 

[0 10 2] ^tt^pw^pJlKIS^iS<^-f-Swt 
*>S2v 04W«51*ffi^»c*jv>TW:. ^JIKIS^^ 

[0103] m%<D%i-$m.w\z.i$^x\L v—b>v% 

if-hmi&m (o> c -co^o) *jg§J{C|S:^b-C*3< iri 

iaot, mmmmm^^m&x&oxh. S3ti§4 
[0104] ip*>, ms <o^2mmm\cio^x\^ ma 

[0 10 5] H8C»B2||JS«a)^*3V^tt. n — 

*/V)t»^I7-SrS5«)5 r £ J; r> &fcHJgg£jis«>5 n 

[0 10 6] ifiL H8©*2^«lCip&-C3teK0)JB*r 

(D^it^m^^X^y- u y-J >lfe$L£ft\,\ a—* frfr 

[0 10 7] S19«)f5 3||JifiaHC*5V^f4, 08©B2 
IHB0l(cjStt«%ttttlBl»4 lK«*.r*«*iaiR5 1 
ayflv>&*vcv.&. 3t«MKHIflS 5 1 n— tf^SrUi 
*t5n- */W3tagt UT © u— if y-f tf— K5 2 b y 
is— Y 5 2*>P>con— #^3tSv>— 75?- 



2 2 x-#&zti±mi&m£i%itimj&fcyt\cm&-rz 
i .Rtfis 2^3fc* ; etv^tv3t/m^«ii-ss 

£iiz>m7£mi®mm<?>&wmm-7 * 5 8 k*sts a 

[0 10 8] a— ^/Wt^&^&U^iSilii^/l^ 
5 8 ©ilig ffiJgtt* l2 8CDfg2^JgWc*itt.5<Dfc|BjC 

^->— 7 5 5— 5 3{C*5ltSSil75lB)S.U«S#t75lRlJc: 

■§-lS^ttM*IS 5 6 xma u— t-K5 2 

[0 10 9] ^— 7$ 7— 5 3 (CftjfC 7 T4'<M%M 
Sfc, S*S§5 4S.Ot5 5 iC&^XZtl^ihtkCZltn 

[0110)11 0f2&ft^$ 5— K:fctf5GfrfB*S: 

[0111] 32iC<D^ifi^3t^m 
SrM-t-53t^SCW6 1 k. JS«*^#bV»*lftt«B2 

*lcS<5< 4 3ti^<l-a-^b?.o 
[0 112]*Lt, CW43t&jS-&i§SJCgl^-UfcttJ 

©*«uij«*sra-r*36*jBtK6 i c*ioaa*E cl 

S««-C**B»t6 lC7.*m-H-3ftE s (fl/n-7 
5Sffi[Hl*r*&^lcJ;5m2co®je)t©(E]^f) ^<t»3, A 
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kj (OT* K73tE x ' ^4^§ft5„ [0 115] 

[0113] 4sk. m^mtezfaz-vm&zntzmi [&2 5] 

k, =-k s tft-Sd^. 7-f h'7 3ttt:A;ttfHf-}fc [0 1161 

4xicJ;»3ffitf*S:5 7-^*m$*i-5o [0 117] 

[0 114] r©tt> ^/w^-«#HJicJ: •j^^ii [&2 6] 



✓ 2 



Bs <c E,* 
cosh(gLi) - i sinh(gLi) 



(<» s ) ,/! I k | <<y,)''' 2 

--(30) 



E 



f ♦ 



(a».) 



1/2 



Ei* E s 
cosMgLi)- — — + i- - sinh(gLi)- - 

(Oil) 1/2 | K I (ffls) 



1/2 



[0 118] 
[0 119] 
[«2 7] 

g =cBp, Ep 2 -(32) 
3 a; oo 

* = <x (3) > -(33) 

2nic 

[0120] «9 > n 2 *rj«x <3) r**n«i#l*» 

Gs = G = cosh 2 (gLi) 



... i ■* i > 

*-To #e s ««*ft*r*fcs:iii (31)^: 

K&^TA^T-r h^^t^m^ (Ej =0) 
JtffilLXV^S) o (30)Xt«31)«J:9«*#~h 

[0121] 
[3S28] 



-(34) 



6 1 = (G-l) — ^ (G-l) 

[0 1 2 2] -C^*fcK*££aS:ba>?K 4 

[0 12 3] jRv^T, *»WS:jaiiU»5r i«:SWiE-r 



= sinh 2 (gL,) -(35) 

[0124] 13 1 1 ^HHEH^i^ffi V ^ A CD :/ u 

LiNb0 3 fiffi3ESSPMi:llU rr-Cj^K^cco 
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«iSSLA©TE^- KKfcSipK, i/2i$gfi 

XtXl/4ttft«*M*TftS{B*«|«I«PC2Xt5P 
C3lCj:9fH«£*tfco 

[0 12 5] -fv—zfXMb LTOU'-f^t- KP 

-LD^LTte, W)i¥&Mfr 1 5 5 2nmCDl/4$>fiv' 

7 hS^) 3 SgD F B - L D vn Pjtl/c 0 ^n— 
tafi*co«iK«l6tt5 2 5 MHz teKJtSJt, ^rtb^n 
<D3t^I7 — fc£5. 0X10" 4 mffM3. 2X10" 3 mWKl 

[0126] I— if if ffimt 7 0 mATV^ T * £ 

tu, /Wt»rtfflWJ#Wt»2 0dB-e*>ofc 0 if 

9 X 1 0 _3 mW-Cfc«9, CC9<fif^7. 6 dB<D^I7 — #J#{£ 

[0 12 7] ^**^-1f*l«»SLA3fl»fe<0*W:ffi*i 
P M&Stfi»#fafc:iBifl Lt^OBAtt^ * ^ 

*V KL-LDt bT60t> 5— O(0 3lglDFB 
h/HSMBf±JKJ8MHz T*$>ofc 0 

[0128] ^osak-ett, KIIHmko«r»§luft^ 

Six, 3=t°-?E c Co> KtMEHttam^lVc^^K 
/^KE C ( - 1} 0^!7-i}l£Snfc, Bl2Ht'*!7— 
JfcP c C_1 VP C <0> fc«WM»©BW»«:^ny ht 
fc^^^T^fc^o r^T% P c c " x> 3ltfP c <0> tt-tix 

[0 12 9] Jttt*W«jfe«0)d5if^S<O|Cfl§ 
otJiiWI^bt, XHAIttfta>aSa> 0 =2tcX1 
8. 2 MHz <offl?»«j:ffla-t-5t#tri«:/hfc*ofco a> 0 
(own. 5. 7m©e/y/;we-K7r^^ (n = i. 
4 5) oxoffllim t ©«»fl^t«USiifcgK: 

[0 13 0] HI 2«C*3V>Tl5ilft'T?aSttSftj|»tt, B 

8 0*lfc«l^*5 «• 5 (27) (28) X 9 Sffi $ ftfcffi 

[0 13 1] Bl 3tt^^ b/^Tt7^f SAOli 
»*Sr^i-H"e*>9, (A) tt&WJSSSfo5 5 5 0 . 0MH 
z(co/<o 0 =2. 7 5) ^ h/KOgLSUIS* 

Sr*U (B) (ifiilW5 4. 6MHz(a>/a> 0 = 
3) tf)£#tf>;*-<^ h/KO«JBMg*S:*LTl>S. 

[0132] 113 (A) -Cf*. E c &U*E P ttlSlSRI 



*lCffl«*H$*tTV^-5d5, Ell 3 (B) -Ctt % E c <£> 

tt, E c ^»urtt(ttB*bffdsaij£Six. E P (cMb 
Ttta«HCfc* 2X04ffl*M#&dJvCv*S r t &m 

ttV^o HI 3 (A) &Xfi (B) tC*5V^ E Q 0SR| 

[oi3 3] a±^*BE*iko»*^6, ffita*g*o 

[0 13 4] *fc. KMII^tMKtlciSCtCft 

[0 13 5] 

[Hi] «B«6tB!BtSfc»©7B-f Ft 

[12 2] *38WSgB«rKWi-*fc»©^ny^H-e*> 
S„ 

{0 3] fiffiSifWiRtwllS^t^??^ 
5o 

[us] \ /& \ t<o/* 0 <Dmm*3z-ry?-7-e 

<fe><5<> 

[H6] i 4 (OSMCA^t 5 tfflm^)^^^ b 

[■7] »WM»ifit3««ufc«*»i-H-cab*. 
[is] ^i»n«rrani£«icaAbfcft2 3iMfli%» 

[H10] ffi«*«36<0*^WaS:»Wt-a*:»©H 

[iii] nwmm^m^tz.^^'rM.cD^fu ^ht?s> 
[ii2] siiE5H>o3ie*o— aBS:*i"^9 7-c*>ao 

[il 3] ^IE^(C^o^T^-<^ h/^T^^IflcJ; 
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i 2 yt#m®9& 

1 3 



1 4 3feBS 

l 5 fsfcff #«3fefg3£*g: 

1 6 mast^fk 

i 7 *&fem*m¥m 



[121] 



l l] 



jL 



I 



(*2 A*.) 



I 



—3 





-13- 



[02] 



[03] 




[01 0] 



*2 «i»*|t Eoa(OJoo) 



* 1 ">SfltefcEoi (WOO) 



61 
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[05] 



ime] 



\0'/*\ 




O ! 2 3 4 u/cjo 









31 


32 


r . 


V. 









f-*f 



[IH7] 



f <0 

Ec' 



PCM 

r 



24 

_L_l 



art 
% 



21 



LD 



[H8] 



22 



LD 




> 


PM 


s 





Ec 



Ec 



41 



EKH 



42 



43 



44 



45 



PCM 



(n) 



26 



24 





1 


) 






1 

l . 

1 






1 

_i 






T 

46 


c 


i 



27 



?- 9 X<7 
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[09] 



II 2] 



10 



21 22 



PCM 



LD 






PM 


7 





53^ 



LD 

T 

52 



Eu> 



(nj 



Ec' 



51 



24 



27 



,54 



57 SB 



26 



twit* 



[Ell 3] 



Ec Eo Ep 

* » * 



(A) 


Ee <0 ' 1 












\ 1/ 


i »>jwLi i— 



(B) - 




\ o.i 



O.OI 



! 0=0.75 




A 












A 












IS 

1 





JO 2.0 3jO 40 

(U/UIO 
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